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IWKIET BE r?niinwft RiiR MEiffr comprising particles and ; 

POLYMBRS 



SLB OF THE INVENTION 
5 The isventioa relates to an infajet tecording dement comprimTig 

colloidal particles baying ionised or ionisable sor&ce groups and polyelectrolyte 
specit^ of different diarge types, 

BACKGROUND OF THE INVENTION 

10 Ma t:ypical ink jet r^aoErdnig otr printiag sj^tem. ink droplets axe 

gected &cmL a. nozzle at higji speed towaids a tecoiding element to produce an 
image on the element The iok dzoplets* or r^otding liquid^ generally con3prise a 
recording 3gent, sudi as a dye orpigment and a large amount of solvent The 
solveivty Or oairrier liquid, ^ically is made up of water and an o^anie material 

1 5 such as a monohydric dlcohol» a polyhydric alcohol or mixtures thereof 

An ink jet recording element typically comprises a support having 
on at least one surfece thereof an ink-receiving or iraage-reoeivtng layer, and 
include those intended for reflection viewing, which have an opaque support, and 
those intended for viewing by transmitted lights which have a transparent support 

20 An important diaracteri^c of ink jet recording elements is their 

need to dry quickly after printing. To this end^ porous recording elements have 
been developed which provide nearly instantaneous drying as long as they have 
suGBLqimt ftdckmss and pore volume to effectively contain the liquid ink. For 
example, a porous pecoiding element can be manufactured by a coating prcfcei^ in 

25 whidL a paztLcaiate-containiog coating formulation is applied to a support and is 
dried. Porous receivers are usually comprised of colloidal particles with 
polymeric binders and these absorb ink rapidly through popes that exist between 
the particles. However, the unage stability in these systems is poor when exposed 
to environmental omsie. 

30 Non-i^Oious receivers are usually comprised of one or more 

polymer layers that have been coated ficmi solodon; because Chere are no voids hx 
these struoturee, they must swell to abscnb the mfc. Swelling slows the absorption 
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and sa piinls smadge wdly after printing, How«v«r» once drwd, printed imogos 
are oftea stable -wfaea exposed to or ozone. 

Polyeleotiolyte multnayecs (hereinafter PEMs) consist ofparticles 
wifli two or more iayraofadsoriiedpoiyeiectniiyte species. EadipaiynieT layer 

5 is of opposite diaige to the previous layer and its polymers are associated 

sequentially via electcostetic atbraclion. PEMs are well known inlte litraatuie and 
a range of uses has boei proposed for fluse materials inelnding bios^isots or as 
intermediates in flie production of oontrolled-rel^e drug delivray systanis. 

Most puhfished PEM technology conoenfi *!nyBr-by^lay« coating* 

1 0 i.e. macroscorpic coatings, usually produced by dtp coating. WO 9fi/18498 

describes using l^r-by-layer adsorption for biomedical applicalicHis. wbecdn Ihe 
layers are adsorbed on maciosccpic, polymeric substrates by dip coating. 
US Patent Application PubKcation No. 2001/0048975 discloses a similar 
approach, but two polyelectrolytes of opposite charge are ^ph ed in a single 

IS coaling process by dipping a macroscopic surface (such as a contact lens) into a 
pH controlled solution containing two polyelectrolytes. The dip method is not 
straightforwardly ad^ted to colloidal particles. 

US Patent Application Publication No. 2000/0002358 describes a 
method ^i^ieieby a so^raision of core/shell naaopartiolra is produced. The shells 

20 consist of an inert material wbidh is used to isolate the fimctional ccmbs &om dieir 
ndghbouis. These nanqpartloles are then coated in a multi stage layer-by-layer 
dip coating process onto a macroscopic (i.e. not colloidal) subsliate to be used fcr 
samp le as magnetic storage devices. 

US Patent AppUostion PablicatioilNo. 2002/0187197 toad 

25 US PatentNo. 5,705,222 describe PEMs on the surfece of colloidal particles. 
These may be prepared ftom veiy dilate systems and always require dialysis or 
sedimoitatian steps aftarmdipoly^ectrolyte addition. The exU:a steps that are 
necessary between eveiy additiim of polymer would prechide dieiT use in 
economically viaUe pi^er coating processes. Them is no disclosure of 

30 qiplicaiinty to ipkdet systems. US Patent No. 6.417^^^ 

appUoation DE 100 33 054 Al describe methods for adding a single layer of 
polycadon to silica particles with an anionie sur&ce charge ashag hi|^ pressure 
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mixiiig. ApolydiectCDlyteofotdyQiiedi^ig^^ei&u^^ Thi5Goiabinationof& 
singly palye]edrolyte-type widi colloidal pMicIra may l^e used in inkjet recdlving 

US Patent AiipHoaxioa Pubiicaaon Nos. 2002/0149656 and. 
5 2003/0021983 describe ihs use of FEMs on colloidal particles in inks and Offhier 
leconilng media for printing onto substr^^ These publications desmbe 
lecordmg media contaimiig conqjosites of at least one polymer ^th colloidal 
particles. Ilieconqyosttes include colorants or other fimctionaladditnres* The 
recordtng media are appli^ 1o a varietyr of substrates to provide colour to die 

1 0 substrate, to modify the surfece texture of the substrate or to provide other 

aesthetic factors. There is no mdicatianfhat tliese composites of prides and at 
least one polym^ could be coated to fonn part of an inkjet receiving layer, nor 
fliat the imag^ received into that lay^ would exhibit enhanced density or stability 
to ambient 02X>ne; nor that the receiving layer would be able to provide rapid 

1 5 drying. There is no disclosure of any cotomercially- viable method for making 
inkjet receiver layers of practical thickne^ 

PROBLEM TO B£ SOLVED BY THE INVENTION 
There is a need to provide an xnkfet recording element that, when 
20 printed with ink can unpart good imag^ stability, baa a short diytutne, can give 
aiiy requked level of ^osa^ provide good optical densities and is suitable for use 
with a wide range of inks. 

SIJMMARY OF THE INVENTION 

25 AcooxdingtothepreseiitinvCTtionlfaereis]^ 

leccmding element comprising a su^iport having thereon at least one miage- 
leceiving layer. sai4 irdcjet recording el^rait ccmtaining colloidal particles having 
a charged or chaiseable sut&ce and havmg associated therewith at least two 
polymers having ionised or ionisable gioiq>s <3iia:eon» wherein one of those 

30 polymers ha$ ionised or ionisable groups of opposite charge to that of the sur&ce 
of the colloidal particles and another of those polymers has ioni»d or ionisable 
gpoups the aame as th&t of ttie aui&ce of the colloidal i»urticlffi. 
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la a fiirfier aspect of flie invention there is provi4e4 ameflmd of 

coating a sobsfxate comprifflng the st^s of 

(a) providing ooUdddpardcies having a oiuoged or cbaisea^ 

5 sui&ee; 

(b) combining the colloidal particles with at least two polymers bavtog 
ionised or loniBabte groups thraeon, one of those polymera having ionisBd or 
ionisable groitps of opposite charge to that of the surfiioe of «» colloidal particles 
and another of those polymers having ionised or ionisaMe groups Uie same as that 

10 of the surfece of fte colloidal particles, to provide a coatable finmutetion; 

(c) applymg the foronilation to the substrate to form a coatingthfiteon 

and 

(d) drying the resultant coating. 

15 another abject there is provided the use ofthe colloidal particles 

and associated polymers as henaribefore described for the preparation of an uJlg'et 
leccffding element piovidu^ oohanced image stability and a short dry time. 

In yet anofiier ^pect of the invention there is provided an inlg'et 

20 printing method conopi^ng&est^ of 

(a) providmg an uiyet printer that is responsive to digital data signals; 

(b) loading^wprinterwilhtheinlgBtiecordingeiementdesoribed 
above; 

(c) loadingthe printer widi an hd^et composition; and 

25 (d) prhrtmg on the inl^etTecardhig element using the inlget 

contqioaitiixD in response to the digital data signtf s. 

ADVANTAGEOUS EFFECT OF THE INVENTION 
The colloidal particles and assooiatedpolymere can be coated and 
3 0 dried to fbrm an mlget cromiding element that has the reqnhed glossiness, is 
touch-dry after my et printing and provides an environment in which the dyes 
show lugh stability to ambient ozone. 
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BIOEF DESCKIFnON OF THE DRAWINGS 

FSg.1 is a plot of total polyelectroiyte compentration agfoaasA 
zeta. potratiat showing the zeta chacgo potraitial of anionic silica paitidcs on 
5 sequential addition of polyelectiolytBs. whoeixx 

(a) + indicate ib« additLoa of varying amouirts of 2kD poly^ylaieiiiline to 
silica; 

(b) ■ indicate the addition of 200kD sodium polystyrene sulfimate to a 
silica/2lcD polyethyleneimiiw <«o^K>site; and 

10 (o) • and (d> O indicate oompositBs containing exactly eqnal amounts of silica, 
2kD polyeth>4raieimine and 20bkD sodium polystyrMie sulfonate, with varying 
amounts of ySOkDpolyeihyleaeimine. However in 

(c) • three polyroetsvracB added to silica in tlaeeseqnential steps 

(d) O a mixhixe of 2<KHdD sodium polystyrene sulfonate with 7S0KD 

15 pcdyetl^laidmba was added to a 8ilica/2kD polyefljis^w"™™^ composite. 

DETAILED DESCRXFTION OF THE INVBWnON 

The colloidal paxticles useHil in the idv^tion have ax&ce kndsed 
or iomsable gfovps sudi that &e paxticle has a net anionic ot cetionic cbat^ 
20 Particles dispersed in a liquid may gain a sprfecedtoge through tiiep^ 

dissociable groups at the swrfece by losmg a charged species into tha bulk liquid, 
or by adsorption of charged ^ecies suoh as ions» ionic surftctants or ionic 
polymers in amaimer famiUar to those dcdled in til© art or m^Qf gain liffi 

fiom the presencas of lattice impet flsctiona. Thus the ionised or ionisahle groups 
25 maybe an intrinsic part ofthe particle care, or m^ be adsori3ed,oheniiealty 
grafted or oflxerwise attached to the surfhce. One skilled m die art can readily 
determine the conditions favourable for inducing an appropriate charge onto 
various hwrganic or orgsnuc particles in such a way that fhsy can be used in Hha 
present invention. 

30 As used herein the term colloidal particle is deiSpsd as a particle 

wherdn one d&n«ision Is fif<Mtt Inm to 1 0pm and hraire includes* but is not 
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-.<s^35.»4muted to» anawDparticte,, Xhs^Jlpidal paticles are EsnecaUy solid, andmay 
comprise a *core* structwe and ihcy are not defomiabte when in the inJget 
recording eteraent Nonqallyfhfiy do not iinpart a colour, olhw than wMte^ 
element mparticicsinaylwofw^ebiitaregenerauysphcri^ 
5 they may also be ciyBtallioe,»d-, disc- ortube-shqjed^ 
finned aluinfeiiim <Mdde or a silioon oxide (heiwnafter silica). 

The eqmvdlent ^berical diameter a£ tas colloidal particles, 
heranafter ESD, is the diameter of a sphere having a volwne equal to the 
prqi'eotBd volume. Uris may be from about 0.01 to about lOjim, preferably fiKBtt 
1 0 about 0.02 to about 1 .Opm, more preferably fiom about 0.04 to about 0.5\m. 
Techniques for measuring particle BSD inohide, but are not limited to» electron 
microscopy, photon conalation sfpectroscopy* static Ufijit scattering, coulter 
counter, acoustio sizing techniques* sedhnentatioo or particle size estimate based 
npoQ a measured surface area for particles of defined geometry^ as measured by» 
15 fijp example, d» use ofa nitrogen absorption isotiierm technique. The BSD of the 
particle can be selected ^ptopriately to lbs need: fior example increase in BSD 
win reduce dry time: a decrease in ESD will inoresee glos^es$. 

The colloidal particle may be inorganic or organic or may 
GMiqmae composite matedals, the selection of whidi will be apparent to one of 
20 cHduiaiy skill in the relevant art Any inorganic particles may be used, such as. 
for example, a silica, sflica suf&c©4reated. for exan^jle wilh aluminium and its 
oxides or inolecules with amine or ether groups, an aluminium oade, a clay finic^ 

as, far example, kaolin. oaloinBd day, montmoriilonite or talc, a magnedum 
silicate, barium sulfate cafoium catbooate. calcium oxida* zsinc oxide, magnesium 
2 5 oxide, titanium oxide, adreoomm oodde. zinc sulfide, a sulfate, carbonate, 

bicaibonaiB, oxide, hydroxide^ nitrate, boride, caibide, silicid*^ nilride. phosphidei 
arsetride, sulfide, selenide, telluride, fluoride, chloride, bromide^ or iodide, or 
halide combination, thereol^ or an inorganic organic conqwslte such as an o«»ano 
olay. Such materials tend to adopt a negative sur&ca diarge at Mgh pH and a 
30 positive surjhce charge at low pHt 
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Oigamo inrticles soilaifale fbriise in tbe inv^^ 
polym«ic matBdate saab as, for caEmupIei. apolyCstyrene), polyCmethylstyreoe), 
. polyurethane, polyacrylate, nylon, polyester, polyanoide or poly (meteroins 
£iHmalddiyde)orac(anbuwJiiw^derivBtivBO(rco^ Thssecoiioidia 
5 paiticlesnmyobtainasurtoohargebyfhsinchisiimofacihai^^ 
jniliator gtonp or by thd adsorption of a diaiged surfectant or pofynoBT. 

What flie patticl« are negatively charged. Le. are anionic, ttiey 
may suitably coinprfBa a silica, surfiuse-tteated silica, zinc oxide, adiooniuin oxide» 
aJroinium oxide, a titairiumodde,bariimi sulfite or for example, 

10 kaolin, calcmsd day, montoiDiillonite or talc. When tliey are positively djargpd, 
Le. are cationic, diey may suitably include a silica, surfec&4reated «Uoa, 
aluminium oxide, zinc oxide, magn^ium oxide or caldim* cajSKJoate. 

Preferred colloidal particles for use in tixe invention are vdiite Of 
'near-white' atOiough the invention is not to be conadeced to be so limited. They 
15 may more preferably inchide a silica, aluminiuni oxide, talc bariimi snlfete, 

ff8ii>.iiiTn carbonate, kaolin or wdoined clay. Most preferably the colloidal particles 
for use in die invention may comprise a silica, such, as silica gel, hydrous silica, 
fijmod silica or colloidal ailioa. The surfeoe of a silica particle may be modified 
by a range of matetiab. for example, molecules containing amines or ethers or by 
20 the inclusion ofalumlnJuin and its oxides. The modification of the silica sutfece 
may be used to change tiie zeta potential in a manner predictable to one skilled hi 
tbo art. 

Polydectolytes, gimecally. are imderstaxid as pplym^ having 
charged or chai^^te gitot^ whidli can be a conqKmait or substitiient of the 

25 polymcsr chain. UsnaUy, the number of these charged or chaigeable groups in 
polyelecfxolytes is so large that tbs polymers (also called polyions) are ^waSsc- 
soluble. The tenn •polyeleotrolytes* is understood in (bis context to cover also 
polymers \vhBcan HkB oonoaitcation of dtarged or chargeable graiqiB within the 
polymer is not suffideat fbr water^JlubiUty, Howeveor, the polymos pi«fi3rably 

30 comprise wateiwlublepolyelectrolytes. Hie tenna "charged polymer", 
"chargeable polymer'* and the term "polyeJectrolyte'' are, m general, used 
interdiangBably herefai to inohide, vrfthout Ihnitatioo any polymer or oUgS«met ^ 
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r ■ .rontniM filitifc-* F^™t^ Polymere with ho&anioiiically and 

cationicany chatged or chargeable groups are referred to aspolyampbolytes and 
these are specifically includwl wi&m the tenn *poIyelectrolyte*. Suitahle 
polyelecttolyi^ accrading to fee mvention are alBo blopolyinexs^ modiSed 
5 biopolymm and biopolymer derivatives. 

m aoooidanoti wim liiis inysntion at Itait m pvlyiaaii pi? 

two or tteee, are associated witifc the csolloidal particles, either sequentially and/or 
as a mixture* Any charged polymer can "be used that has a positive charge, a 
negative charge or can ba indui^ to cany a chai^ge to provide a net positive or 

10 negative charge, for example by adjusting the solution pH, 

Synthatic polymers include but are not timited to those that contain 
which are caticmic or which can gain a cationic diarge. for example: 
allylamme) etiv^^nfiSbmine, vinylamine, 2-vinylpyridine, 4-vinylpyridine, 
dianyldiniethylammotuiim, a-vinylpiperidine, 4-vinyIpiperidine, 2-btttyl- 

15 inettKbOiyloxyetbyltriniethyl aihmomunft, 4-vinybenzyliiimBthylaminoniom, 

NJ^-Wa 2 A6»6-tetraniethyl-4-piperidine, dkn^yliminomefliylene, butyl ajsrylate 
infiihacrylaxyBthyltriinethylanmioni^ These 
poIym«^ Eoay be homopolymedrs of the above monomers or nsay be copolymers 
feat consist of the above monomers. 

20 Synfeefic polymers iiiblude bat are TU)tlin»ted to feose feat o^^ 

mononiers which are anionic or wfaidh can gaun an amonio charge* for exajnple: a 
styreneaolfonic acid, vinylsulfomc acid, acr^c Bcid» 2'acrylaniido-2-mefeyi- 
propane sulfonic acid» maleic anhydride, maleio acid» cfeylme aulfonic acid» 
mefeacrjiic acid, vinylsalfimc acid« efeylehephosphonic acid^ maleic acid» 

25 2Hmefe8cryloxyefefln6'lwSuI£bnic acid, S-mefeaoryloxyethane-l-sulfonic acid, 
vtnylbenzoic acid, 3-(viiiyloxy)lM»paiio-l-5nlfonic aci4 4-vinyl-phenol, 
4-vinylphenylaulfliric acid, 4-n-vinylsuGdnantic acid and feeir salts and 
dttivatives. These polymors maybe homopolymers of fee aJjove monomer^ or 
may t>6 copolymers feat consist of fee above monomera. 

3 1> Synthetic polyampholytes include but are not limited to feose fe^ 

comprise one or nrare of the anionic and one or more of fee cationic monomers 
listed ahove or may contain monomers "v^ch are feemselves anEq>boterip, for 



exanple belaiiies, snlfobetain^lSfia^nanD adds. - - ^ ^ 

to nolvsaccharides such as ctntm, ditosan, xanlhan, alginates, carageeoans, 

aiabicum. nucleic adds^pectins. prot^ such as albumiiW protem 

dsrivaiives andptotein d^gradalionpioducts suoh as gelatins, modified &Ma» 
^ geWta derivativca, as weU as chemicafly modified WopolymerB such as 
cariM«ym«ihyl ceU«lose..ca»h^^ «ll«loses. o*er cellulose d^vatives and 

B g^in sulfonates. 

Particalaiiy pi^fened polynWfs which are catioiric or may gain a 

cad«iic dmrgs &r use in the inventiaft mdwtepolyethjdenimms (herdnafter 
PEl),poly(4-vinyipyridwie) (hetemaiter P4VP). and a catiopically modified 
polyviiiyl alcohol (bwemafterCPVA). 

Particularly preferred polymws wMch aie aniomc ormay gain a 
amonic charge for use k me invention include sodi^ 

(hodnafter PSS). others salts of polystyiow sulfonate, copolymers conaiBting of 
styrene sulfonates wifli other maoomas. copolymfiES cdnsiBtingof slyrone 
sulfonates and maleic add or anhydride monsaners. polyacrylic acid Oieieinafter 
PAAX poly 2-acrylan«do-2-»e!iiylpi»paiw 5«l£«»te and an amoni^^ 

polyvinyl alcohol OjereinafterAPVA). 

Aparticulaxly preferred W<^lymer for use in Ae invention is 11» 

polyampholyte gelatin* a modified gelatin or a gelatin derivative. 

Dq>endingonihefunctionaHtyrequiied»apolyd»firofapproF 
nwlecularweightcanDesdected, For exan^te, for mediaitlcal strength of the 
dried coating a molecular wd^ of greater than 20 IcD may be ratable. 
Additionally^forTsductianmviscosityofthecoalingorinteimediate 

fonnolations. a molecule wdght of less than 50 KD would normal^ be used. 

Irt one embodiment a first polymer assodated wifli the colloidal 
polymerntay contain groups of djarge opposite to those on the surfece of the 
particle. Thus the addition of a polycailon such as, for sample. PEl will re*ice 
0 oricvetsethesignofthezetapotential of an anionic coUoidal particle 1» positive, 
^nd addWon of a polyadoa thereto wiU cause a forther revewal of zeta potoriisl. 
Altemativdy the addition of apolyanion such as. for example PSS. will reduce or 
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feveree the zsta potential of acatkmic colloidal particle to negative, and addition 
of apolycationlhrastovvill causeafiir^ of zetapotentiaL 

!Qa ^eral. &e degree to whicfli Ae zrta potential of the particle is 
modified by the associated polymer ot polymers depends upon the coojpositioii of 
5 dje polymers, the concentration of the polymers irilative to the snrfece area of the 
particles and othfflrfectors such as the pH. It is not always necessary nor 
deshable for each polyelectrolyte to reverse the sign of the zeta potential. If a 
polyampholyte sudi as gelatm is the first polymer, the surfece charge of the 
colloidal particle may be rfdier cationic or anionio- 
1 Q The rota potential of the particle with the associated polyampholyte 

depends upon the composition of the polyanq^holyte, the concentration of the 
polyampholyte relative to the surface area of the particles and &e pH relative to 
the isoelectric point of the polyampholyte. Where there is a polyampholyte 
associated wilfa the particle, a polymer containing positive or negative chargeable 
15 groups maybe associated with the colloidal particle-polyampholyte composite. 

It is not always necessary to add each polyelectrolyte in a s^arate 
step, to some oases it n»y be advantagwfls to prc-mix polyelectrolyte 
addition to suspensions comprising the colloidal particles. It is also a feature of 
this invKitian that there is no need for a step to separate ttie particles ftom exc«s 
20 polyelectrolytei, for exanrple between each subsequent addition of polyelectrolyte 
orpolyelectrolytes. A method to seffflrate the excess polyelectrolyte would be for 
example dialysis, ultrafiltration or sedhw^tadon of Ac particles followed by 

removal of the liquid phase. 

The total wei)^ of polymer based wpcm (he volume of the colloidal 

25 particles, may comprise from about I to about 500%. preferably from about 5 to 
about 100f54i, more preferably flom about 10 1o about 40 %• The amount of poly- 
electrolyte required depmds on the sur&ce area of the mlloidal particles. The 
figure above are given for spherical particles of 70-80nm in diameter. For 
particles with one or more dimensions smaller than 70nm» hig^ ranges of total 

30 polyelectrolyte concentrations maybe desirable. 

The ratio of polymer or polymers consisting of gtovps of one 
diarge to fliat of the polymer or polymers consisting of groups of the of^osite 
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charge is noimally^HQfelinrifrd', hrwfflffy ip a pcrfeged BmboiHineiit tt» rutio 
should not be more than abptut 100 to 1, more preferably 30 to 1 and most 

prefoablyS to 1. 

He coUoida] psrdcies and associated poiymere fiwvae iaihe 
invention are normaUy located in one ormoxe of the imagwcKving layers, 
wMoh may be part of a single otfflnUtlpart structure. The particles and associated 
polymers may also or alternatively be present in an overcoat layer or on interlayer 

within the element 

The Thi<*>npj« of the one or more layers contairdng fee colloidal 
paiCcles and associated polymers may nm^ fiom about 1 to about ^Otim. 
preferably fiom about 2 to about 40jmi» more preferably firom abont 3 to about 
3Qiaxu The coating thickness required is determined through the need for the 
coating to act as a sump for absi^don of hik solvent and the need to hold llie ink 
near the coating surface. 

In addition to tfie image-receiving layer and overcoat and 

interlayer. when present, the recordiBg element may also contam a base layer, 
. next to the support, the primary Ibnction of which is to absorb the solvent from 

the faik, hut may also contain the colloidal particlra and associated polymers. 

Materials useftd tbr this layer iw^de particles, polymeric binder and/M 

crossUnkar. 

In a prefhned einbodiment of the hivendon. the inmgp-reoeiving 
layer ms^iamtain a binder, in particular a polymeric binder, in an amo^ 
sufEdcait to enhance, where wqniTBd, mechanical stability or gloss of theimage- 
leoeiving layer. However it is a featuteofthe invention that a binder is not 
always necessary to achieve *e stated objects of die mvention. The binder may 
be a hydrophilic palymer suCb ast, ftw example, a polyCvinyl alcohol), a poly(vinyl 
acetate) or a latex polymer such as» for example, a styreneaaylic latex or slytene 
butadiene latex or any otherWnderknown to the skilled petsottto be suitable for 
the purpose The amount ofbmdwvrith respect to flie colloidal particle can 
deprad on the moipbology of particles and the porosity of lie stmcture. For 
example, in the case of spherical particles, the volume ratio of binder4o-pai1icIe 
could generally range ftom 0 to about 0.8. more preferaWy fiom 0 to about 0.6 
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aiidinostpwfwaDlyfiomOtoaboutOA The level ofbinderteqiiimlin^ be 
ecpeetedto increase wiftipartide asyuunetry or vwa reduction of paolicle size. 

The si^ort for the ink jet recoiding element used in the inveniioii 
may be my of those usuaUy used for ink jet receivers, such as testorcoated p^er, 
5 paper, polyesters, ormictoporouB materiate 5«ch aspolyefliylenepolynitx- 

oottiaimng material sold by PPQtodwlnes, Inc, Pittsburg Pennsylvama under 
the trade name of TESLIN™, TYVEK™ synthetic p^ (DuPont Corp.). and 
OPPalyte™ films (Mobil Chemical Co.) and other composite films listed in 
U.S. Patent No. 5^44.861. Opaque supports include plain paper, coated paper; 
10 syn&etic papw, photographic paper support, melt-extrusion-coated paper, and 
laminated paper, snoh as biaxiaUy oriented support laminates. BiasdaUy oriented 
support laminates are described in U.S. Patent Nos. 5,853^65; 5.S66.282; 
5,874;M)5; S.888,643; 5.888,681; 5,888,683 and 5.888,714. the disclosures of 
which are hereby incorporated by reference. These biaxially oriented supports 
IS mehide a paper base and a biaxially oriented polyolefin sheet, typically 

polypropylene, laminated to one orbotti sides of the p^er base. Transparent 
supports include glass, ceDulose dedvadvea, e.g., a ceUulose ester, cellulose 
triacetate, cellnlose diacetate, oellnlose acetate propionate, ceUulose acetate 
butyiHt^ polyestere, sw* as pob<etliyl6De tewphthalate), poly(ethylene 
20 nt^AthalaiB), poly(l,4-cyolohexanedhnethylene terephthalate), poly(butylene 
terephthalate), and copolymers Huxeot polyimides; potyamideB; polycarbonates; 
polystyrene polyolefins, sucih as polyethylene or polypropylene; polysalfimes; 
polyBciyhites;poIyeflwriniifles; and mixhires thereof. The papera listed «ibove 
inelude a broad range of p^eis, fiora high and papers, such as photograipihic 
25 paperto low end pqieis. such as newsprint Additional substrates such as, fcr 
exanqile. textUes. wood, metal or plastic may be appropriate, depending upon the 

proposed plication, 

to apreferted embodiment, the substrate csr support fin- use In the 

invention is paper, resin-ooated paper or attansparent support. It may have a 
30 tfaiekness of ftom about 50 to about SOO Mm, preferably ftom about 75 to 300 pm. 
Antioxidaata, antistatic agents, plastidzets and other known additives n»ay be 
incorpoiated into tiie support, if desired- 
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In Older to imptow the adheaon of the hdMecraving lay» to llie 
support* the CTtfece of the support niay be sul^ected to a MiOTia-^^ 
treatmentprioTtoapplyinBtheiidage-recemiiglayerork Altemalively aa 
5 uiider-coatingorsubbiiJslayer,5wh8salayi«fbmedfi»mahato 

or apartially hydrolysed vinyl chloride-vinyl aisetate polymer, can be applied to 

llie suz&oe of stq>poi^ 

Coating compositions tanployed in the invention maybe appUed to 
one or boOi of the substtate surfaces through pre-metBred or post-metered coating 
1 0 nediods. These methods may inchide dip-coating, wownd-wire rod coating, 

grooved lOd coatmg. smooth rod coating* air knife coating, bent or bevelled blade 
cioating» grawute coating; fijrward ton coatmg, revrase ibU coating* multiple roU 
coalins,dide coating, bead coating, ejctrudon coating and curtain coati^ In 

liiose eases where the coating method permits simultaneous application of 
15 multiple layere to a subBtrate. the collddid particles and assodated polymers fisr 

use in the invention maybe appUed as one or more of thoee layw. Known 
coating and drying metiiods are described in fUrther detaU in Rescardi Disoloinire 
No. 308119. pablishedDec. pagea 1007 to 1008. The coatfag ooroposition 
can be coated eitiier ftom water, wabr'based mixtovA or organic solvents btit . 

20 water is pzetored. 

The choice of coating process would be d«*eamined fiom tlie 

economics of tiia operation and. m Iran, would detenninfi the ftsmulation 

speci6catij(»is such as coating solids, coating viscosity and coating tpeed. 

In spieferred embodiment the coating fbrraulation would have a 
26 coating of ooUoidal particles of greater flian 2% by vohime of tiw coating 

composition- A more pteescrad coating composition would contain partides a* a 

conctsntratlon above 4% by volume and a mwt pre&ned Gam|io«tion would . 

contain more than 10% by vohraxe colloidal particles. After application to the. 

substrate, the coating fluids ate generaUy dried by simple evaporation, which may 
30 be accelerated by known techniques such as convection heating. Further 

treatment, such as oalendaiing* may be used to apply a sur&ce texture. 
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m Older to onpait medtmttfiilj^ff^^mBmW 
element, crossliukas vMct «ct upon the colloidal particles and assooiated 
polymers, or binder, if luesent. may be added in sacnaU quantities. Sudk an 
additive improves the cohesive saengiii of the layer, CrossimkBis such as viayi 
sul&nes. oaibodiimides, polyfunctionBl orfiidinfis, aldehydes, isocyanates, borax, 
epoxides and polyvalent metal cations may all be used. 

To reduce colorant filde, UV absorbos, radical Qaenoh^ or 
antioxidants may also be added to the image-receiving layer as is wdl known in 
the art. Otiwr additives include InorBanic or organic particles, pH modifiers, 
adhesion promoters, rfaeology modifiers, surfactants, biocides, hibricsnts, dyes, 
optical brigiitensrs, matte agenia and antistatic agents. In ords- to obtain adequate 
coatabiUty, additives known to those familiar with such art such as surfectants, 
defoamere and alcohol may be used. . A (»mmon level for coating aids is 0.01 to 
O.30 % active coating aid based on the total solution volume. Ihese coating aids 
can be non-iottic, anionic, cadonic or amphoteric- Spedfio elements are d^:ribed 
in McCutcheon's Volume 1 : Enmlsifiets and Detergents, 1995, North Amcrioan 
Edition. 

The imagO'TBeeiving layBi{s) eo^jloyed in die invention can 
contain one or more mordanting spedea or polymers. However an advantage of 
the present invcntion .is that it is not necessary to include a mordant to obtain flie 
benefiteof<lieinv<aitiac. Ifpieseot the mordant polymer can be non-ionic, 
cadonic or anionic a soluble polyma. a charged molecule or a crosslinked 
di^eised micaopartiole. Examples of suitable mordants can be found, for 
exampK in US PatentNo. 5.474,843. 

^ jet inks used to imagQ the recording elemffiots of the presoit 
invootion are weIl-4cnovm in die acL The ink conqxisitiona used in ink jet printing 
typically ate liquid ccmqiositiaDS comptlsing a solvent or carrier Iii|uid, ^yes or 
pi^nents, hvma^tants, oisamc solvents, detcargents. thidomers and iMJesetvalives. 

The solvent or caxtier liquid can be solely water or can be water 
mixed wifli other water-nrisdble solvents, such as polyhydric aloohola. hils in 
which arganio materials such as polyhydric alcohols are the preAmiinant oairier 
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or solv«mt tiquidmay jOso be iised. Ptoticnla^ 

water and po^hydrio alcoliDls. The dyes used in such compositions are typically 
water-aolubte direct or acid type dyes. Such liquid compositions have been 
described eartenaiveiy in 1i» prior art inchidiiig, for cswniple, U.S. Patsii Nos. 
5 4381^46; 4,239^3 end 4,781,758, flie disdosnies of which areherelv 
incoipotated by Teference. 

Al&ough file reomding elements disclosed herein have beeai 

i^ferreaiopnmafllyasfe^llSfiMfOffflkjelpiina - 
recoiding elements for pai plotter assranblies. Pen plotters operate by writing 
10 areotly on die surface ofa recoiding element using a pen conastmg of a bundle 

ofcapillaiy tubes in contact with an nik reservoir. The image-receiving lao^ 
niay be coated onto a vride tanga of substrates which can leceave an image by a, 

vaxi^r of methods. 

The ittveuiioa will now be described with refereonce to the 
1 5 following examples which in no w^ should b© interpreted as i«stricting the scope 
diereoE 

EXAMPLE! 

■g^^ fftie rmrasentatton fif flife formatj on of PEMs on Bolloidfll particles 
20 Ihe following arc schematic rqpiesentationa of some ways m which 

it ia envisaged that the sequentul assod^od to a oollcndal paiticle of 
polyeleottolyles may occur, leading to sequential diarge reversals and build-up of 
a multilayer. The diagrams aieinoluded to assist in understanding the invention, 
without being bound by theory of the actual mocihanisms that may be involved. It 
25 will also be undwstood that madditi<m to sequesatial association, ftMT example as 

teiMesented hetdn. the PEMs may alternatively be added as a mixlme and not 
aequentiany* 
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Panicle widi 
Rntfelewith flduiiisdpdjiaition. 

^^^^^^ iidss«h6flpo!5cation ^ and i«ayaiitoii seeatulpsljwutoii 




fol>wti«nl Myggnion ~ Palyciitign2 




Fafticlewidi 
FsiitfelewMi odsoAedpalynaioii, 
CWwilcBllr cIiWBe4 Ftaiidcwifli adsoAedpolyantaa poIj«««»w« 

~* Rjlyanloiil " • fnlyDaitoii Potyairion2 

C) 

Particle wlOi easoificd 
(tericlawitfiadsmbed jWlysoijiMyte, 
FOdictewiflisdHiiliBd pQly»mAo1yteana palydeaiolyttsland 

Cbaispdviiriide po^liolyte ral3f<J««trolyi6 1 poly deoMly ie 2 





In flieBe diagrams* ttie polyd«trolyt»s ctnUain ionised or ian&ffiibte 
10 ffoapB, Alflu>U]^diepolydfictailytesar©diawna8hi^y<*^^ 

possible that under the pH conditkms of mixing flue polymers are essentially 
«n#*»ireHrt. The addition of a thiid polyeleotrolyte may cause charge neveisal of 
Hie partictei/tolymBr composite (as diown in tiie sohematic), or it is possible to add 
a smaU amount of Ite -fliird polyeleotrolyte. in wWdi case charge lednctian raflw* 
15 than XBveraal may occur. In diagram (C) the particle can be posiiivBly or 

negatively cdiaiged. The polyangiholyte can be of the same or opposite net chatge 
to the particleL Polyeleotiolyte 1 must contain kmised or iooisable groups, v^Wch 
can be of the same or opposite charge to Oe colloidal partide. Polydecttolyte 2 
most contain ionised or ionlsAlfi giCTips. Tririch nnist be of opposite ctoPge to 

20 polyeleotrolyte 1. 
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The coadiag finmuMions wee maoe acctnoiag w uw v^^MauAu 
5 procedures described below. The fonmiiatiftos described all contained 15 % w/w 
sUica.com:^iuJwgto a volume fiaotion of 7.43%. Hand coadngs were nMe 
from these tonUatkms. wiA a Wade set wi^ 

polyefliyiene terephflwlate film with a 50iog.ro-' dry gdatin ^subbing* layer. The 
film was held on a stainless steel platen by vacuum. Uoleas indicated the pilflten 
10 was maintained at 30C by oirculating water. Hie coalings were dried on the 
platen at this tediperatore, tddng up to 45 nrin. to dry. 

Where indicated, stirring was cmied out using a magnetic atiner 
bar, FUtratioii was carried out by transfecring the sample into a syringe and 
passing through a 26Tnm diameter ceUulose acetate fflter (Sartotina 
IS MINiaART**9 with pores of 5}im diameter. 

Each example relied on mixing colloidal suspensions and polymer 
solutions. The vdume ratio (Tefeited to hereafter aa Vr) of the two liquids is 
expiessedas 

Volume of colloid suspension/ Volume of polymer sohiiion- 



Unless o^ierwise sbited the colloidal suspensions and polymer 
sohitians were 'syringe mixed'. The liquids were taken into graduated syringes, 
which were than connected to a 90" T-piece junctiott of internal diameter L&nm 
T-piece via flexible tuWng. The liquid was di^laced Ihrough the T-piece at a tate 
2 5 of afpproximatdy 5 raU"'. Occasionally it was not possible to syringe mix the 
solutimisinwhicihcaae, the aotaoionawBre 'addition mixed*. In tiiis procedure a 
known vohWJeof colloidal suspension was added to a known volume of polymer 
saluti<tt)8 whilst stirring. The roeflusds indicate where addition mixing was used. 

30 
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ni\ Materials 

Materials were osfid as Belied unless ofhei^ 
indicatedin Tablet. AH solutions were made in deionised water. AU 
ooncwitrtHons are expresaed as w/w%. 



DescrijpfiM 




Trade 
nam^ 


Other comments 




Ozfd^o 
Nalco 




Partidd diameter 77 nm 


AxnoniQ colloidal siUca 


Grace 
P^vison 


LUDOX™ 
PW50 


p$iticle diameter 77 nnit 


Polyefiiylendxiiine (FBI) 


Aldrich 




2 kD mean Mw 




Aldrioh 




750 IcD mean Mw 


Sodium polyCstyr^nfi 
sulf(mate)(PSS) 


Alco 
Chemical 


VERSA™ 
TL130 


200kDmwiMw 


Cdpolymer of sodium 
st^tene stdfooos^ and n^lei'c 
anhydride 


Alco 
Cttemical 


™D72 


15 kD mean Mw 


Copotjnrncr of sodium 
styrene sulfonate and maleip 
anhydride 


Alco 
Chemical 


VEEtSAw 
TL3 


201d>Mw 


PoIyC^-viA^dpyridiiie 
(P4VP) 


Aldrioh 




60ia>Mw 


Amonically derivstised 
polyCvinylateohol) <APVA) 


Nippon 


Goihseron 


Lowdegr»of 
gapiTnifjgatifgt and 
sulfc^c acid modified . 


Cationically deriv^ti&ed 
palvrvinylalcdhioll (CFVA) 


Nippon 
Gohsei 


Gohsefimer 
K-210 




Low gel &toength» de- 
calcified Hme processed 

ossein aBlatin 
Polyacxvlic add flPAA") 


Eastmpn 
Gelalnl 

1 Aldrich 




2M5 



* Aecofding to manufactuier's data 



10 il^eBsuted using photDn correlatioiV speotioscopy 
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Two coimn^BiciaUy available materids were 

0) PoiviuReMtv«r* 
Epson Pvpmiiutt fStoasy Photo Paper P-i. 
5 This is anqiid-AyiogporoBainlgel receive 

poor ozone stdjiHty. 

High Giosa Kodak Premlmn Pletuw Paper S-l. 

This is a polymeric receiver nAich sibsorba ink slowly but has very 
10 high gloss and pTOvides images with exoelleotstabiUty to ozone. 

EXAMPLES 

m tho experiments on whidiFig,! is based the suuomc sihcansed 

15 was LUDQXTM pw50 of particle diameter 77 tun. All materials axe fidly 
describedintheexamplesabom In Fis,l end 1318 blowing discnssionAe 

amount of polymer present is expressed as percentage weight of polymer per 
volume of particle. This is a useftd measure as it is independent of the final 

particle oQnceintEatioiu 
20 Thezotepoteotialofaparticleisdmeasureoftheeffectivesorfac^ 

chaiBeoftheparticleatthehydiodynami08lq?pingpto^ Hie potential may 
iwdeterminfidfemaparticle-seleetnjphareticmobillt^^ Here, the zetapotential 
was tneaauied with aMaLvenj Zfstasizrt 

measmemcnts. fbepar^suspajsions were dilntedto 0.0500 v/v% (in the absence 
2 5 of poly-deetwlyte) or 0.01250v/v% (in the presence ofpolyelecHolyte) silica lo 
avoid molt^le scattering. All zetapotendalmeasmBments were made wifli 
solutioQB at 0.01 M NaCl at 25^0 atpH 6. 

The oationio polydectrolyte 21cD PEi was added at different levels 
totheanionicslUcaparticles(+). A gradual rwetsal of the zeta potential fiom 
30 negative to positive values wUh increasing PEI concentration was apparent 
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tiexSy different lev^els of fhe aniomc polyelectrolyt^ 200kD PSS were added to die 
sQSpensioQS of €.75% 2kD PBI an silica The zeta potential of these PEI-silica 
particles was leduced from positive to negative in the presence of increasing 




A- O AAl-rT^ HOC 



5 Theau to su^ensions of silica vAUi successively added 6 JS% 2 kD 

PEI and 243% ZOOKD PSS (flhe total pol^relectrolyte concentration was 3LI %) a 

second cationic polyelwtrolyte (750 kD PEI) was added Addition of the PEI, 
once a gaiTi reversed the sign of the zeta potential of the particles. 

The fboal data shown desciibe an experiment in which sohilions of 
10 the 200kp PSS anionic polyelectiolyte with different concmtrations of the 7S0 kD 
PEI cationic polyelectiolyte were added to suspensums of siGca with 6.75% 2kD 
PEL TheconcenlratioiiBofthepre^mixedsohstionsweis^deteiinin^ 

final compositions consisted of 6 J5% 2kD PEI and 243% 200kD PSS with 
varying amounts of 750kD PEI on LUDOX™ PW50. These compositions are 
15 equivalent to those described in the previous paragr2qE>lu The zeta potentials of the 
particles pr^ared with the pce-mixed PSS/750 kD PEI solutions (o) wm© 
identical (vd^ experimental oior) to those where each polyelectiolyte had been 
added in a sqparate stage (•). 

20 EXAMPLE4 

To investigate Mrv time^ of prints 

(a^ Compositions 

Comparative examples 

P-1 Epson Premium Glossy Photo Paper. 
25 S-lHi^ Gloss Kodak Premium Pictum Paper. 
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r 1 T^"?^T"^W*^ aicPPHI 

A suspension of 4848% PWSO was mixed (yt=l) with a solution 
of 1.49% 2 IcD VEL to give a nnifbnn, fluid suapoxsiott of 27.73% PW50 and 
0.80% 2SsD PEL Afier 30 min. ttiia Bnapeiisioii was ioissd O-'t^*) 'wiSii dsioajsed 
^raterto give aiinif(ran.low.viscosity fluid, the final composiiioa of the 
suspensionwa8l5%PW50tod0.46%2kDPEL Tb? sample was hsMwiiii 
stiiring for 120 min.. filtered and stinedfor a fortherSOnmL before coating. 

nj9. r ,TmoxJ« PW-'?Ou 2Q0kD PSS 

A suspension of 27,73% PW50 was mixed CVi=l) with a solutiDn 
of 3.62% 200kD PSS to give a nnifbnn, fluid suspension of 15% PWSO with 
1.66% 20akDPSS. The resultant 5U5penffl[onwa& head witti stilling fer ISOmin. 

fhen coated. 

15 C-3 TIIPOX™ PW5Q. Gcladn 

A suspension of 27.73% PW50 at was mixed (Vi^l) with a 
solution of 1.17% gelatin to giv^ a unifonn. fluid suspension of 15% PWSO with 
0.538% gelatin. The resultant suq?enaon was hdd with stirring for 30 min. 

before coating. 

20 

r,d mtjOXTMPW ^ft, fiOfcP P4VP 

A solution of 3.50% fiOkD F4VP was prepared in 0.3M 
hydrochloric acid. This sohHiott was mixed (Vf=2.79) with a suspension of 
19.80% PWSO to give a uniBinn. fluid sug>ension of 15% PWSO with 0.85% 
25 60KD P4VP. The teawJtant suspension was held widi stimng for 55 min.. filtered 
and dined for a fiulher 5 man. before eoatit^ 

TxypnyrM PW50. C^^ff?fin^^^^» ^^^^^ 

A suspensiew of 27.73% PWSO was mixed (Vr=l) with a.solution 
3 0 of 2.18% CaPVA to give a unifijftm, fluid suspension of 15% PWSO with 
1% CPVA. The resultant suspension was inmie(Kate!y coaled. 
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C-6 Caticmic siHca. 200kD PSS 

A suq^endon of 27,73% c^nic silica was niixed <Vr=l) with a 
5oInlian of 3,27% 200kD PSS to ©vq 9 unifittin, fluid suspensioa of 15% cationic 
diioa mth 1 .3% 200kD toS. The resuitaili ruspcnsioa was heid witii Stirling fur 
5 30 miiL before coating- The siispeosioiiwiaB coated oiito and dried on a plateal 
heldat4SC. 

C-7 Catiomo siIioa> NARLHX™ jSkP D72 

A susp9Q£ian of 27.73% catiomc silica was mixed (Vr=l) with a 
10 Mlution of 3.27% ISkD D72 to gjve a uniform, fluid suspension of 15% catiomc 
silica witih 1 S% 15kD D72 The resultant suqiension was held with stirring £)r 
30 min. before coating. The su^ension was coated onto and dried on a platen 
heldat4SC. 

1 5 Inventive examples. 

M LUDOX™ PW5Q,2fcDPEI200kDPSS,750kDPEI 

A suspension of 50% LUDOX™ PW50 wa^ mixed CVt-1.327) 
with a solution of 2.82% 2 kD PEI to give a uniform, flidd suspension of 32.3% 
PW50 with 1.00% 2 kD PEI. The resultant suspengion was held with stirring fyr 

20 30 min. thm mixed (Vr =1) with a solution of 4.35% 200kD PSS to give a 
suspension of camposition 17.71% PW50, 0^5% 2kr> PEI and L96% 200kD 
PSS . This suspension was held with stirring ibr 60 n^in., filtered and then 
addition ndxed (Vr «5) with 0.76% 750 kD PEI to give a final composition of 
15%PW50,0.46%2kDPEl, L66% 200kDPSS and 0.12% 750 kD PEL This 

25 suspension was filt^ed, then held with stirring for Ih before coating. 

1^2 IJJDOX^PWSO. -or&mixed Qohsgfimer K-210 fCPVAl and 2QQkD PSS 

A suspension of 27.73% PW50 was mixed (Vt^l) with a pr©- 
mixed solution or0.6S% CPVA and 2.42% 200kD PSS to give a unifbim* fluid 
30 suspension of 15% PW50 with 0i3% CPVA and 1.11% 200kD PSS. The tesultant 
suspension was held for 1 day with intennittent starring before bduo^g coated* 
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t-1 y T mq^p» FW5P , 2kD PEL < >hsegm LrtHiOfl (APVA> 

A Busp^w Of 50% PW50 was mixed (VrO.90$5) with a 
solution of 1-92% 2kD PEI to give a luriferm. fluid suspension of 27.73% PW50 
with 0.86% 21cD PBL Tne nsiiiiaai su^jenMon was held -wish sthxing fcr 30 mia.. 
5 iben mixed (Vr=l) with a solution of 3.27% APVA to give a Buspension of 

composilion 15% PW5a, 0.463% 2kD PEI and 1.5% APVA. This suspension whs 
held with stiiriiig for 30 min. befine coating. 

T.4 UUflQXn' P^f^", rjAl^rtin, fti^W aOOKD PSS and 7S0KB Pg^ 
10 Asu8peiisionof5D%PW50atwasi»ixed(Vr-0.9055)wilha 

solution of 4.47% fiBlatm to give 4 uni&nn, fluid suspension of 27.73% PW50 
witi» 1 .99% ^atin. The reswtaiit suspension was hsld with stiiring for 30 min, 
then mixed (Vi=l) wilh a solution of pre^nixed 3.62% 200kD PSS and 0-25% 
750JcD PEI to ffve a suep^nsiod of composition 15% PW50, 1.077% gslatia, 
15 1.66% 200kD PSS and 0.12% 750 kD PEt. This suspension was stirred and 
coated immedialBly. 



l-g T,.T, TnnVTM PW50- 2kD PEI. WW f^fiAm 20kD TL3 

A suspension of 50% PWSO was mixed (Vt-0.9055) with a 

20 solntion of 1.92% 2kD PEI to give a unilbmi. fluid su^ension of 27.73% PW50 
with 0.86% 2kD PEL The resultant suspension was held with stijiing for 30 nain. 
Ihennaixed (Vr=l) with a solution of 3.19% 20kD TL3 to give a suspension of 
eoir^tian 15% PW50, 0.463% 2kD PEI and 1 .47% 201«D TL3. This 
suspension was bald with stimng for 100 min.. mtetedtiien stirred 20 min. before 

25 coating. 
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T T l^vmirpgn ^Vnwn, ^tf ABtmCT ISkD D72 

A suspensioii of 50% FW50 was lUixfid (Vi==0.9055) wifli a 
solution of 1^% 2kD PElto give aiinifonn, flw4 suspenaon of27.73% PW50 
wifliCX86%2kDPBL The P^tantsuspesnsion was ii«Sd wife sUinngf^ 
Oien urixed CVr=l) wittl a solution of 2.76% 15 kD D72 to giva a suspension of 
composition 15%PW50, OAGi% 2M> PBI and 1 Jt6S% 15 kD D72. The 
suq>enBion hdd with stilling 15)r 30 mm. befioe coa^ 



T.7 T.TIDQX?M PWSO. 2kD P BL 2kD PAA 

10 A suspension of50% PWSO was mixed CVis=Q.9055)wifli a 

solution of 1 ,92% 2kD PEI to give a umfbtm, fluid suspension of 27,73% PWSO 
with 0.86% 2kD PEL The resultant stepension was held wifli stiixing fer 25 mitt, 
then mixed (Vi=l) with a solution of 1.27% 2kD PAA to ^ve a suspension of 
composition 15% PWSO. 0.463% 2lcD PEI and 0.581% 2kD PAA. This 

15 suspension was held with stining for 25 min. and then coated. 

<>tinnic silica. NARLBX™ l5kD P72. 2 kP PBI 

A suspension of 28% cationic silica was mixed (Vr=2.25) with a 
solution of 7.31% 15kD D72 to give a uniibrttt, fluid suspension of 20.33% 
2 0 cationic siUca with 2.00% 15kD D72. The resultant suspeaision was held with 

stirring for 30 nrin. then mixed (Vi=<2.5) wida a solution of 1.31% 2fcDPEIto give 
a suspension of composition 15% cationic siKca, 1.478% 15KD D72 and 0.343% 
2kDPEL This snspeosion WW held with stirring for 30 niin. and dien coated 

25 l-tt Tfllf ri^i'ca- versa™ SOkP TL3. 2 hD P^ 

A suspensiott of 28% cationic silica was noised CVr^.2S) with a 
sohition of 7.31% 20kD TL3 to give aumfisrm, fluid suspension of 20.33% 
cationic siHca with 2.00% TL3. The resultant suspension was held with stirring 
for 30 mhi. then ttrfxed (Vt=2.5) with a sohition of 1 3 1 % 2kD PEI to give a 
30 suspension of CCWposition 15% cationic silica. 1.478% 20fcD TL3 and 0343% 
2kD PEL This suspoKaon was held with stining ftir 30 min. and then coated. 
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fh) Tht! hik transfer test 

Theinktamsfer test is dedgned to assess the dry time of (he 
priDtedimage. Alowvalueof Wktnmsferwoiddlwlyaqm^ikdiythne. 

,^.m^ ^ * * ^ /v<-i/\/i ^rtili t'he 

linages were printed wimattm'we5igtsi3''w^"^s^y*'-~' • 

cwrespondinsHPinkset. The last pattern contained ihr^diffireiit densities of 
the colours yellow, magisnta, cyan. red. giw thio and Wade and a series of black 
lines and symbols of diflEBrent size. The speed of drying was assessed by 
Bssessingthe image density tiansfeired to ai»iece of plainpiqier Uwt had been 
pressed mannaDy onto the image inimediatdypostpriiiting^^ A low ink transfer, 

indicating qaiok dry-time» is desirable. 



fe^Ink transfer r^nKs 

Ink transfer was graded on a scale of 1 to 5. 1= No iiik transfer. 

2= very low ink iransfe, 3= low ink transf^, 4= medium ink transfer. 

15 high ink transfer. 
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'--^4aeii«£ss«si^^^ ^'v-^^r.v -Thfiudataiji Xable 2 shows flie ink transfer pexfboniiaiice of fhe 

coatings wfaemn it can be seen that die comoiercial parous »ceiver P-1 shows 
quick ink uptake^ whilst tiie commsfdal svsrellable receiver S-1 has a long drytinie. 
The Q^aer campamtive exan5>I^ show bdiaviour ranging from no ink transfer to 
5 veryhi^ ink transfer. The coatings ilhistradveofthe invention all show low i^ 
tnansfer or better (ranking of 3 or less). 

EXAMPI.E5 

To investigate idoss of coatlttga 
10 M Comiiosittoiis 

Comgnaratlve escamples 

P*1»S^1 andC-l ioC7asinBx9mpIe3 

IwtiAthre exanqiles 

I-l to 1-3 as m Example 3 

15 

MO IXlDQXiftfPWSQ. oi^mi^ged 2kb PBI ^ ^.d tjAPJ Tryro i slrH T^T^ 

A suspension of 27.73% PW5Q was mixed (Vf^^I) with a pre- 
mise solution ot2J6Vo ISkD D72 and L01% 2kD PEI to ^ve a unifoim» fhiid 
suspension of IS% PWSO witiil .27% 15kD D72, and 0.46% 2kD PEL The 
20 resultant suspension was held with stirring for 87 min., filtered and dien sthted 
lOmin. hefoie coating. 




I-ll Cationic silicau 2kD PAA. 2 tcD PBI 

A suspension of 2S% cationic silica was ixdxed (yt«2J25> with a 
2 S solution of 3,98% 21cD PAA to give a uniform, fluid suspension of 2033% 
cationic silica, with 1.09% 2kD PAA. The resultant suspension was held wifh 
stirring for 30 ndn. then mixed (Vr=2.5) with 4 solution of 1^1% 2kD PEI to give 
a suspension of composition 15% cationic silica, 0,803% 2kD PAA and 0.343% 
2]cD P£I« This suspension was held with stitring for 30 mm. and then coated. 
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1-12 Catiomc silica, 200kD PSS. 750 kP PBI 



A suspensicm of 28% catiomc silica was mixed (Vt^2.25) witti a 
solution of 731% 200IcD PSS to ^ve a unifbrm, fluid suspeaisiQii of 20^3% 
cattonic silica witii 2.00% 200kD PSS. The resultaiit suspension was held wilii 
5 stitring fijT 30 miiL thea ittixed (Vr«2,5) with a solirtion of 131% 750kD PEI to 
give a suspei^oti of composhiot) 15% cationic silica, L478% 200kD PSS and 
0343% TSOkD PBI. This sii^>ei:mon was held with ^kang for 30 sun. az^ then 
coated. 



ID jti^q^^^tm 

The gtoss of the coating was tn^sured iiding a 'Tii-mioro^bss 
Meter' (Sheeit iJistrumaits IM UK) and the value at 60^ used for conxparison. 
Commax^lal receivers may have difr^rent levels of gloss d^>ending upon tiheir 
intended tise. 

15 

fc> Clossresnte 

The glosswas rated on a l-S scale. 5« matte (glos«=0-10%). 
4= satm (gloss ^ 1 0-25%), 3= soft gtoss {glos$ «=25-40%), 2 ^ glossy 
(^oss^O'55%), 1= super glwsy (gloss>55%)- 

20 TABLE 3 
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. UsrfHny.aiB glospof the enabling embodiments caa vary between 

{my of the 5 categones. 

EXAMPLE 6 

5 Tik iwvfii^-^te nwine fade aff 1 i^^ti^jty of urintPd iiwapeg 

fa) Ciompositiottg 

Comparalive examples 

P-l, S-1 and C-1 to C7 as in Example 4 

Inventive esuuuples 

10 I-l to 1-4 as in Bxao^le 4 

1-13 LUDQXT^PWSQ. 2Kn PHt- nre-n^ yeil 2Q0kD PSS. TSOkD PEI 

A suspeoaion of 48.18% PW50 was mixed (Vp=1) with a solutioii 
of l.4d% 2kD PEI to give a unifbtm. flmd suspension of 27.73% PW50 and 
15 0.86% PEI. The resultant su^>en8ion was held with stijfing for 30 min-tiien 

mixed CVi-l) with apre-mixed sohition of 3.62% 200kD PSS and 0.21% 750 IcD 
PEL The final composition was 15% PW50. 0.46% 2 IcD PEI. 1.66% 2001cD PSS, 
and 0.12% 750 fcD PEL This sample was held with stining for 120 min., filtered, 
and atiri»d Ihr a fijrtJier 30 mia befbare coating. 

20 

TTTnoyTK PW50. 2fcr > WT. 200lcD PSS 

A sospenaon of 48.18% PW50 was mixed (Vt-l) with, a sotatioi> 
of 1.49% 2 kD PEI to give a unifiwm, fluid suspension of 27.73% FW50 and 
0.86% 2kD PEL The lesuliaut suspension was hdd wife stkring &r 30 min. then 
25 mixedCVi=l)witha80ltttioaof3.62%200kDPSS. The final composition was 
15% PW50, 0.46% 2KD PEI and 1.66% 200kD PSS. TWa sample was held with 
stirtiflg for 120 min.» filtered and stined fttr aitelhet 

T-icTTTnnYmpwso. eeialin. 2kDPEI 
3Q A suspension of48.18%PW50 at was mixed CVt=t) with a 

Bolafion of 2.34% gdatiii to give a uni&nn. flwid suspension of 27,73% PW50 
witJi 1.00% gelatin. The lesallant suspension wgs held with stirring fi»r 30 min. 
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Cflmpodtionl5%PW50»0.538%gdati»,and0.405%2KDPEL This susp^ott 
was held with, stfrring for 30 milk liefore coating. 

5 nfiTTTPV^TT" ^^'^ T^^««l 2frT>PFTafifl200kDPSS 

A au^iensioii of 27.73% PW50 was mixed (Vr^l) vith apre- 
mxed solutioaof 3.62% 20fM> PSS aod 1.01% 7kD PElto give auidftam. fluid 
suspcnsiottofl5%PW50withl.66%200kDPSSand0.46%2kDPEL Tte 

resultant suspension ws held with stiniag for 110 win.. filU«d. then stirred for a 
10 fbrther 4 mia.befkiTB coating. 

T-1 t jl TDOyra* PWSQ. 6QkD "P^iVP and 2 QQld> PSS 

A sohjUon of 3,52% 6XSkD P4VP was prepared in 0.3M Ha. Itis 
solution was miwd (Vt=0.906) vvith a suspension of 50% PW50 to give a 
15 umfbtm,fluidsuspe«sionof27.73%PW50wi1hl.57%601cDP4VP. Ite 
wsuliant suspension was held with stilling for 3 0 niin. then mix^ 
solution of 3.62% 200kD PSS to give a suspension of compoailion 15% PW50, 

0.848% 60kDP4VP and 1.663% 200kD PSS. Ilns suspension was held with 
stining for 30 min. before coating. 

20 A,,..«min»t rf f t^Wai tm«« JeiisifY attd i Wa stabiKty i«a>ne. 

To assess image BtaWHty to ozone, cyan, magenta and yellow 

patehcs were printed wilt a Koddc Pen«>nal Picmie l^er 200 
eon«pondinsKodak ink-set. The imaees weie allowed to dry ovemi^ then the 
initial colour densities measured. The status A print densities w^e measured wifii 

25 a X^te™ 3 10 Colour Ttamsmisiricn J Reflection Pensitometer (X-rite company). 
The printed images wete placed in an emrinmment with a high level of ambient 
oz««e(appn«imately5ppm). The loss in fanags density after 24li was assessed 
byte-measuringthe status Apiini densities. A 8aim>le of comparative sample 
papers S-1 aadP-1 was always ptssent alongside the cstperimental samples fbr 

30 cong)arisontoaUowforanyvariatiaainozonslevels. A initial image 
density and a low loss in density on exposure to ozone Is dearable. 
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for) liwH^e Btabflitv to ozone re^te 

The fede was tated on a 1 -5 scale. l= very low or no fede. 2= low fede, 3= 
medicimfede.4=highfede.5-veryhishfede. nie yellow fede was always very 

low or less. The initiai ink density is ihei 

TABLE 4 





The commBixa^ recover S-1 showed esxcellent resistaiioB to ozone 
10 fede; however, &e porous eommeicial receiver P-1 was not eCfcctive at itt^ 
ozone fede. The other comparative exaraples all idiowWghlMe levels. The 
enabling embodiments all gave significantly better fede resistance flianP-l, wifli 

some samples ^ving compartble perfoBrmam* to S-1. 

In addition to the oarane b^viour, the initial print densities of the 

15 «atab1ing embodiments are advantageously higher than that of the commerdal 
leceivers and of the same order as those of the other compafaiiYe receivers. The 
coating 1^1 4 has « sKghfly lower initial cyan deidty, tmt significantly hi^er 
magenta and yellow densities than the commBTcial teceivets and oomiiarable 
densities to the comparative examples. 
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and Qvme fade resstauce 



10 



Mc transfer was graded on a seals onto 5. l^Noinktomsfer, 
2= very low ink transfer, 3- low ink transfar. 4= medium ink teansfer, 5- H#i it* 

franafer. Low ink ttansfier is deskable. 

Thefedewasiatedo»al-5sca]e. 1=^ very low orno fede, 
2^ low fede, 3= medium fede. 4 - Wgh f^e. 5= very higji fede. . Th^ 
was always very low orltaa. Low ozone fad© is desirable. 




15 



20 



The porous oomraereial reoaver P-I shows short diy times with 
poorrtsistanceioozonefede. Omversely^theswellablecommeioialwceiverS-l 
duiWsl0ngdrytiii«»vrilhgDOdteaistaw»to^^ n,e dements fcr use in 
me mvemioo I-l to 1-3 show an advimtegeoua combination of shorter drytimes 
than the TOromercialBwellablejecaivBrS'l with less ozwne fedc than tiie 
o«nmerolalporoiiBicceiverP-l. ihe oompatativ© examples C-1 to C-7 do not 
drowtWs combination of properties. In addition, it is eSiown in examples 5 and 6 
iJMt em*lii« enAodiments a W^er initial ink density ^ 
xnatenals, and can be made with vxy level of gloss. 
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EXAMPUe 7 

To investigate ozone fade of print ed images wMi the Eiwton ink set 

lu tbese examples tbe silica used was LllDOXn* PW50, partide diameter 

CoinPositiODS 

CDiiQ>aratt?« examples 
S-1 as inExan^ile 4 

r.uaoXTM pw50, 2kD PEI 

A suspension of 27 J% PWSO was mixed (Vi=l ) with a sohidon of 
I J10% 2kD PEI to give a unifpwi, fluid suspension of 15.0% PWSO and 
0»55% 2KD PEI. The lesultant susp^on was beld with sdirmg for 1 80 xmn., 
befine coating. 

Inventive Example 

M8 LUDOX™ PWSO. 2kD PEL IQOkD P5S. 2kD PEI 

A sui^ensioii of 27,7% PWSO was mixed (Vr=l) with, a solution of 
X.20% 2kD PEI to give a imifonn. fluid so^er^on of 15.0% PWSO and 0.55% 
2KD PEL The resultant suspension was held with stiiring for 1 h then addition 
mixed (Vr=-1 1,49) with 29.92% 200kD PSS to ^ve a imifonn fluid ^nspenaon of 
composition 13.89% PWSO, 0.51% 2kD PBI and 2.21% 200kD PSS, The 
resoltant suspension was held with stining £6r 1 h then addition mixed (Vr=31-17) 
with 25.35% 2kD PEI to give a final composition of 13.49% PW50» 0.49% 2kD 
PBt 2-15%2Q0kD PSS and 0,73% 2kD PBI. 

fbl Assessment of imri al ^mai ^ft etabilitv to oz one using an Epson niinter* 
To assess imag^ stability to ozone^ oyan^ magenta and yellow 
patches printed with an Epson Styhis Photo 870 uilget printer and 
conresponding Epson ink-set The images were allowed to dry then the initial 
colour densities measured. The status A print densities were measured with art 
X-rite™ 310 Colour Transmission / Reflection Densitometw (X-rite ccanpany)- 
The printed images were plaoed In an environment vi^th a high level of ambient 
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ozon^ (approximately Sppm). The loss in image density a£ter24h was a^essed 
by te-measurmg the stains A print densities. A sample of con^arative sample 
peters S-1 aad P-l was always present alox^de the expenmfintal samples fbr 
comparison to allow for any variation in ozone levels, A low loss in dmsity on 
5 expo8U9 to ozone is desiiable. 

(^) liMgg .^tta hflitv to ozene results 

The fede was yated on a 1-5 scale. l=very loworno fede, 
2'^l0WfMe,3»mediinn&de^4 = hi^iade,5^ve]^Iiig^ Hie yellow fade 
was alwa;^ very low or less. 

10 TAKLE6 





after exposure to 


Example 


Cyan Ink 


Magenta ink 


P-l 


4 


5 








C-8 


1 











The cammyBFcial recei vor S--1 showed excellent resistance to ozone 
X 5 fiidft hQweveor. the porous commeroial receiver P-l was wit efi&ctive at preveisting 
ozone Ode. The other wn^^aiative example ptrfonnedrel^ 
ink saft. exceeding the p^fomtance of P-L However, &e embodinient for use in 
the invention gave better &de resistance than both P-l and S-1. This example 
iOustrates that the heneiSts of the invention aie not limited to asingle ink sA, 
20 The mveoHon hae been described In detail witfi particular Kfermce 

to ptefbn^ embodiments thereof^ but it will be undmtood that variations and 
modifications can he effected wifiUn the scope and spkit of the invention^ 
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CLAIMSt 

I. An ndgct recording ^emeaotwMaipdsing a Slippy 

least one hnagB-recdvtog Jayer. said inlget recording element oontaimng coUoidal 

particles naymg a caargea or wsugeauio aM^m^ au»» w.*^ — — — ^ 

5 at least lwopol3«Mirsljaving ionised or ionisable groups^ 

flioae polymeiB has ioirised or ionisable groups of opposite chatge to tiut of the 
srafece of liiB i»ltoidd particles «nd aAOther of those polymers has ionis^ 
ionisable ^oupa the sarae as ftat of fliie aurfisice of the colloidal particles. 

10 2. An element according l» claim IwheteinfhecolloidaJ particles are 

oigamc mocganic or a cos^M>site thraeoC 

3. An element aoooiding to cither ofihe preceding claims ijteeinliie 

oonoidal particles are negatively charged and are selected fiom the class 
15 conastingofa silica, sni:&oe-treatedBilica.anc oxide, sdtc^^ 

aluminium oxide, titaniom oxide* barimn sulfete, kaolin clay, catoined day, 
monlmorillonite and talc 

4_ An element accoitiing to eitber of claims I and 2 ^»lwiein fee 

20 colloidal particles are poatively charged and are selected fiom the class 
consisting of a siJica. sm^ice-treated silica, almninium oxide* zinc oxide, 
magnesium oxide or calcimn carbonate. 

5. An elenient according to any one ofthe preceding claims whereto 

25 the paitidea are coUoidal silica, sflica gel, hydmus silica or fumed ailica- 

An element accoediog to any one of the preceding claims wherein 
the equivalent sphoical diameter of the colloidal particles is ftom about 0.01 to 
about lOyan. 

30 
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7. An element wwoidinB to claim 5 ^eiran the equivalenl sphencsl 

diameter of the colloidal partides dSameier is fiom about 0.04 to about 0.5|inl. 

5 polymer includes a monomeffliat has a podtiveciMffgB or can be 

a positive change is Independently selected fiom the class consisting of 
aUylamine» efliylBneimine. viajtonine, 2-vtej^?yri^c. 4-vinylpyridine. 
HianyMiTntrfhylammamum. 2-vlny^pOTdine» 4-VH[Q'ipipcridine, 2-biilyl- 
methaciyloxyethyl-trim«fliyl ammodirium, 4-vin3*enzyltrimethy!anmionimn, 

10 N.N'-bis 2A6,fr-t!anMnethyl-4-pipBridiiie, dimcihyliminomeftylcne, butyl 

acrylate mcthactyloxyetbyl-trimefliylammoninm and a salt or derivative thereof. 

9 An elemedt accordingto any one of claims I to 7 vrfaexmn tt»e 

polymer is selected from polyethyleneimine and cationically-«aodified polyvinyl 
15 alcohoL 

10. An element according to any one claims 1 to 7 wherein a polymer 

that baa a negative charge or can be induced to have a negative charge is 

independently selected from the class consisting of styrenesulfonic acid, 
2 D vinylsuJfonic acid, acrylic acid. 2.a«3damido-2-raetfayl-propan6 sulfonic acid, 
maldc anhydride, roaleic acid, ethylene sulfonic acid, methacrylic acid, 
vinylsnlfijric acid, ethylenephosphonic add, maleio acid. 2-methacryloxyethane- 
l-snlfonic acid. S-methaciyloxyethans-l-sulfomc acid, vinylbenzoic acid* 
3-(vinyloxy)propane^t-sulfbmc acid, 4-vinyl-phenol.4-vinylphettylsulfiiric add, 
2 5 4-nrviiijdsuocinainic add and a salt or d^ vatlve teeuf . 

11. Andamentaccoidinstoanywieofolaimsl toTwherdnfhe 

polymer is selected from the dass consiBttng of a sodium polystyrene sulfonate, a 
polyslyiene sulfbnate salt, a copolymer of stytiaie sulfisnale with another 
30 monomef, a copolymer of stytene salfcnates and a monomer of maldc add or 
anhydride mofnomer. pdyacrylic add. poly 2-aoryIaroido-2-m6thyl-piopBne 
sulfonate and an aniomcaUy-modifed polyvinyl alcohol. 
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12. , . , . An element aocordmg to eifli«iof claims 10 and 1 1 wherein the 
polymer compnses a st^t^esolfonate monomer. 

13, Aaeleaairajtaccordmgto aziy oneofclaiins 1 to7 wherBba 

5 polym^ is a polyampibolyte copolymer contpri^g a mixture of imchazged and 
pH«dqi6tidait negative and positive dunges. 

14. An element aocorfing to claim 13 wbereia the polyaoqiholyte is 
gdatin or a gelatin derivative. 

10 

15, Andlcmffl3tacco«Kngtoaiv««*o^t'wpis****"^°^^^ 

tbe polymetB compriae about 10 to ahoot 40% by wei^ of flje colloidal particles. 

15 theiaJio of apolymearorpolymarsof onecbargetypeto lhatof ano&erpolymer 
or polymers of anottiar clmge type is abofut 100;1 

17, An element aocoiding to aiv<me of me preceding clakDBwfte^ 

flis bnago-receLving layer c<«itoins abinder setecsted fiom the class i»nsistiiig of a 
20 poly(vinylalcobol), poly(vinyl acetate), slyrene aciylic latex and styieno butadiene 
latex. 




18. An eleCTent according to aiyr one offhepiecedlng claims wBe^ 
file image-iec^ving layer contains one or more moxdatxts. 

25 

19, A mefliodofcoating a substrate conpcfeing title st^s of 

(a) jmwidingwiIloidalpaiticleshavingadiate^darcJi^^ 

(b) combining (fee colloidal patticks witb. at Ie«ist two polymets 
30 having ionised or iomsable groups thereon, one of those polymers having ionised 

or ionis^te groups of opposite charge to lhat of the surfeoe of the colloidal 
paxtioles and another of those polymers having ionised or Lonisable groups tiie 
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same as th^itof the suzd^e of the colloidal particles to pro^yiafrT^MIc'^''^^ 
fbnnuladoni 

(c) ^lyioeltelbniivlatimitoi^ 



5 dijdngtbeiesultant coating, 

20. A metfiod ^ccdiditig to claim 1 9 ^ex^ fte at least two polymei^ 
are add^ eitiier sequential ly aod/or as a mixfane. 

21. A method accoriing to either ofcldrn^ 19 and 20 whei^nA^ 
coQoidal p aiticl tt are as defined in any ozie of claims 2 to 7. 

22. A mediod accordiagto ajiy one of claim 19 to 21 wheranilie at 
teast two polymers are as defined in any one of claims 8 to 14. 

15 

23- A method according to any one of claims 19 to 22 Miismn tihte 

substrate is paper, tesin-coated paper or a transparent support 

24. A method accoiding to any wie of claims 19 to 23 wherein the 

2 0 foraiulatlon is coated onto the substrate by a pre-metered or post-met^fcd ooadng 
method 



25 



25. A method according to any one of clsims 19 to 24 wherein the 
coating fiwrnulation comprises at least 4% by volume of colloidal particles. 

26. The use of colloidal parEidCS as defined in any one of claims 2 to 7 
find at least two polymers as defined in any one of claims 8 to t4 taprovide an 
Inkjet element as defined in cUdm 1 providii^ improved ima^^ stability and dry 
time. 



30 
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27- An inkjet pritttuig m^od cotngpiismg the steps of 

(a) providiag an inkjet piaojter^^ 




vsp, «^»L»ue mE p^usa: wiia an iniget tecommg element as defined 
5 inany one of claims 1 to 18 ; 

(c) loading me printer an inlgetcanQ^ 
(d) 

composition in response to the digital data signala 
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s-Hi^-iiavi^gth«eoatoimagB-TBceiv^ 
5 ««fainiaecoIIpidalpaitiol« living acharged or ^ 

wsodated th«^ al least two polymers having ionised or ionjsable gro,^ 
flieteon. whezein one of those polymers has ionised or ionisable gpijjps of 
^•ppoaite chatBB to that of flie surfice of the colloidal particles and another of Aote 
potjraens has ionised or ionisable groups the same as that of the sftifece of the 
10 colloidalpartioles. When printed whb ink the element can inipart good image 
stabifity, has a short diy tim^ ean give any lequit^d gloss, provides good optical 
density and Is euitable for use with a wide lange of inks. 



15 
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